Introduction
In February 2004 I accepted a paper for publication, having suggested to the authors that they should include the words randomized controlled trial within their title and methodology.' It was published in July, and in August 2004 I received a letter from Beckerman and colleagues2 (at the end of this issue) raising an important issue concerning the use of the phrase, randomized controlled trial (RCT). The author of the original study pointed out, correctly, that I (as editor) had asked for the study to be referred to as an RCT, and suggested that perhaps I should reply. I apologize to Beckerman and her colleagues for the rather delayed publication, but I wished to reply in an editorial that considers the issue of what constitutes an RCT.
The Cochrane Glossary3 has the following definition:
Randomised controlled trial (RCT) (Synonym: randomised clinical trial) An experiment in which investigators randomly ©) 2005 Edward Arnold (Publishers) Ltd allocate eligible people into (e.g. treatment and control) groups to receive or not to receive one or more interventions that are being compared. The results are assessed by comparing outcomes in the treatment and control groups. This editorial considers this entry.
Scientific studies are attempts to reduce uncertainty; they cannot attain the final truth. Uncertainty may arise from noise in data, statistically known as variance. Noise can be reduced (but not eliminated) through using better data-collection techniques. An estimate of the amount of variance can be achieved through collecting data on many occasions and/or from many subjects.
Randomization and selection bias
Uncertainty may also arise from bias, a systematic error which is likely to arise through two major human characteristicsexpectation and selection (choice). The effect of expectation is reduced through blinding, as far as possible, the observer and the subject so that they are unaware of what specific treatment the participant has received. The effect of making selective (biased) choices can be reduced through removing choice from people. As far as possible, choices should be made by an agent external to the study. This is usually achieved through randomization, making all decisions random rather than chosen.
Randomization is therefore a procedure that may be used within any research as one way of reducing the bias that arises from choices made by people (subject, investigator, other person). There are many components of a project where choice may occur: order of collecting data, allocation of subject to a treatment, person collecting the data, timing of starting an intervention, order of interventions, etc. Randomization is used to reduce the risk of bias in many studies, and not simply studies of intervention in groups of patients. For example in studies comparing data-collection tools, the order of testing may be randomized, or balanced and randomized; in single-case studies the time of starting an intervention or the relative order of different interventions may be randomly determined; and, the archetypal case, the allocation of patient to one of two different intervention groups may be determined randomly.
Control and expectation bias
As suggested by the Cochrane Glossary, the 'C' in 'RCT' may stand for controlled or clinical. Control is the primary method used to reduce differences in expectation. The word means, when used in this context, that the interventions given should be as similar as possible in all aspects other than the intervention of interest. The control intervention has to be credible (plausible) to the patient and, preferably, to the person giving the intervention.
Control in most drug interventions is relatively easy, using an identical looking (and if necessary tasting) preparation lacking the active ingredient. In rehabilitation it is not always certain what the specific 'active ingredient' of an intervention is. It could be simply passing time, or practice of a task, or emotional support, or information acquired, or the provision of equipment, or many other things including a combination of actions. It is usually difficult to control for everything that happens in a therapeutic relationship, apart from one specific component.
Unfortunately neither patients nor clinical staff, nor most investigators, have any expectation of 'no treatment'. Consequently the best control for the totality of a therapeutic process, simply not having any intervention, fails to act as a control in that it does not reduce the effect of expectation alone. The usual control is for the nonspecific effects of having personal attention, and this is undertaken by arranging a similar amount of time undergoing some plausible alternative activity such as relaxation of being given information. However being given information may be beneficial, and we still lack a credible 'placebo' for most rehabilitation studies.
Nonetheless even a no treatment arm to a study does at least control for the positive effects of simply being involved in a study, the so-called Hawthorne effect.
One good example of control within a rehabilitation trial may be found in the study on the Alexander technique in patients with Parkinson's disease4 which included two control arms, one having a plausible alternative treatment and one having no treatment.
Clinical trials are studies concerned with the practice of health care in patients who are ill, and thus excludes all studies on healthy people. Many randomized trials are clinical, but not all are necessarily controlled to any significant degree. For example, many studies simply have waiting list 'control' groups that certainly control for time but not for much else. The danger of not having an adequate alternative treatment was shown in another trial on patients with Parkinson's disease where, at the six-month cross-over point, the untreated group were less depressed than the group who had received treatment four months earlier. 5 One possible explanation is that the 'control' group patients knew that they were about to receive treatment, and therefore were happier than patients in the active group who knew that no more treatment would be available.
Trial
A trial refers to 'The action of testing or putting to the proof the fitness, truth, strength or other quality of anything' (Shorter Oxford English Dictionary, 1972). In this. context, it is a study where some intervention is evaluated (put on trial).
Consequently clinical trials may evaluate any part of the rehabilitation process, and indeed have investigated the processes of assessment, goalsetting and many treatments and have done so in respect of both immediate and longer term effects at various levels. The study by De Wit and colleagues took a population of people who were at least six months after stroke and who habitually wore an ankle-foot Editorial 235 orthosis (AFO) and the goal was to determine whether the AFO had any effect on various aspects of mobility. The patients were tested with and without the AFO, and clearly the major 'choice' was the order of testing. The major potential biases were (a) the expectation that an AFO would benefit mobility, an expectation likely to influence both the patient and the observer and (b) the initial selection of patient who presumably were benefiting, because otherwise they were unlikely to be still using the AFOs. There was no specific, alternative 'control' for the wearing of the AFO and the control was 'not wearing' the AFO.
Considering the discussion above this was certainly a randomized clinical trialthe major choice was randomized and the experiment involved patients. However I would agree that the control was small, in that patients did not have a plausible alternative intervention to control for their expectations of benefit arising from wearing their usual AFO. I also accept that the study only addressed a relatively limited question concerning the immediate effects of the AFO, but this should be evident to the reader who can then make their own judgement on how to use the information generated. I therefore accept the criticism made by Beckerman and colleagues that this may not have been a randomized controlled trial, though not for the reasons they give which arise from the Cochrane Glossary definition and its assumptions and ambiguities.
Cochrane definition, and its ambiguity
The Cochrane definition of an RCT is poor because of its ambiguity and assumptions. The ambiguity relates to the implied equivalence between randomized clinical and randomized controlled trials. It is true that if one allows even nonintervention to be included within the scope of control, then almost all randomized clinical trials will also be controlled, but perhaps the word controlled should be restricted to studies where an element of control does exist. Alternatively, and perhaps better, the abstract should always state clearly what the control was. This is usual in studies of drugs where placebo drugs are routinely used, but it is much less usual in rehabilitation studies.
The major assumption is that all RCTs involve groups of patients. Randomization, and control, can equally be applied to single-case studies.
Admittedly it is more difficult, but randomization of the order of two or more interventions may be used, and although the control is often simply the absence of an intervention it is quite possible to have plausible alternative interventions or placebo interventions. The early study on cannabis-based medicines reported in this journal is an example of an RCT which involved multiple single cases with randomization of order of medication, and placebo medication.6
The minor assumption is contained in the examples and words used, namely that RCTs always investigate treatments. As the actual wording acknowledges, an RCT can investigate any intervention including, for example, undertaking a diagnostic assessment. Despite all the above it is worth emphasizing that the current best method to establish a link between an intervention and the effect of that intervention is to undertake a randomized, controlled, parallel group, observer blinded trial comparing two or more interventions where: * allocation to the intervention is truly random; * the interventions are equally plausible, and thus control for nonspecific effects; and * the assessors of outcome are, as far as is practical, unaware of which intervention the participant received.
Lessons learned
The issue raised by Beckerman and colleagues is not trivial. This journal receives many papers describing RCTs Second, I should in future give more attention to, and require from authors more attention to the description and discussion of control within RCTs (whether clinical or controlled studies). Last, letters to the editor can alter practice; this one has altered my practice and it may hopefully change the Cochrane Collaboration definition and the practice of authors submitting articles to Clinical Rehabilitation. Derick T Wade Editor-in-Chief
